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ABSTRACT : PROBLEM TO BE SOLVED: To accurately and quickly compensate distortion by 

comparing an amplitude and a phase of a digital signal to be transmitted with those of a 
feedback signal so as to calculate and estimate the distortion 6f an amplifier and apply 
pre-distortion processing to the transmission signal. 

SOLUTION: Data from a data generating section 100 are subjected to pre- distortion by a 
control/arithmetic section 200 that is a digital signal processor DSP and transmitted via a 
D/A converter 102, an orthogonal modulator 103 and a power amplifier 106. Part of the 
transmission wave is given to an orthogonal demodulator 104 via a directional coupler 
108. The orthogonal demodulator 104 demodulates the received signal into a digital 
signal, which is given to the control/ arithmetic section 200. The control/arithmetic section 
200 compares an amplitude and a phase of the transmitted digital signal with those of a 
feedback signal resulting from demodulating a transmission output of the digital signal, 
calculates and estimates distortion of a transmission circuit according to, e.g. the lease 
mean squares LMS method to generate a compensation table so as to apply pre-distortion 
processing to the transmission digital signal. 
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MliT^tfi^=c ^ c <i:*!^i^<i:•r 
^ n " :7-^^tas y - r 5- ^ 1f ^So 

T^-ftf^gfCfct^T^ 20 
K W -2> >PtcST M-^ * i * S^M?:^^Hi-r 

TtmMfcjSD. |aIl^TOTSpriBSti«-r---?';ucD^ 

y T ^ lf «g^c *j t ^ -c . 

jRMS©Sl^X«ffimH»fSti^j:i.^HrffBS« 

mriBT^-r^JHEfr^K^. K^TSiE^?^j:J}Jim^tf^ — 
o©HirfBM«T—:/iKDMff 7=^-3?^, HuiBMSfiia 

c i ^!t$m i -r S X > -^a - 7';^mM y ^ T -7 

C if 4 ] ff^Jc^H 3 IBiSO n - :7"t^aiM y ^ 



^ffiT^C t=&i^<b-rSJ^>'<n-!/|^tiiMy •:^T^ 

I if ^ 5 ] if 3 IBtgo X a - y ^ 

Lfci*. wmmmm7--:/Mi, HuiBJixmiSfficDiiii 

So 

7--:/jb4f'Pfi£0. :;^Jl'*fflt^TtaiBiliai3 
y^^T^-r-tf^gKfci^r. 

Bi|fB^->^Jl/M§f^lS«, ^T-SiEm^cSlim-r— 

/cwrBifB* . HtifBMiif3iis©iit,^x»a#igif § n^ct* 

SMt" - JC» ^ jAtf C i i -r S X > -4 P - 

•^'^^tHsyxT^-rif^s. 

- [if^7] if^^6iBtg<Dx>--<P-^i^aMy^ 

*J(X^T— :/Ji/^1i^ffl-r -S*JUm-r— r/Jl^^^lil^mi ^ 
tijfB*iRmT— ^;P^ttlM«. huIBt— ■:f)VT^^^m 

HatBI9?g^-r-5S?i«7"-:^^i/Offe:^». MlBJUmil 

^ffi-r 5 c i i X p - ^^ttjM y ^ 

[if^8] if^:a6IBtg©x>-<P-:7-|^ms[yx 
BtiiBMfRf— ■^Ji'® Milf iHl^^^m-r €, 7" - r/Jl/Mif 
_hiB*it5^m7"-:/J^^^{±^^K«, ttriB-f— 7';L'Mff[Hll^ 
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c i <b t- -5, X > a - V - T -f tf ^ 

go 

M >; ^ T ^ 1f SIgtC 4bI ^ -c, 

® i -r -s i >^ n - u ^ T ^ -tf iig. 

iii -r -s i o - :/^tUM u ^ r ^ -1^ if ^g, 
[if Ml 1] ifM4. 5. 7Xtt8iatg©x>--< 

^ i; T ^ 1f SlStc *ii i -c . 
i, 

1 3 ] liJjc^ 1 2 iatgcDx a - 

Mi asfflmr-- ^ji/©fgff latsr^^ai-r -2. 7^ -- ji/Mfff 



1 -r .5 X a - 'J - T 

[ if TO 1 4 ] if M 1 2 f Btg©x p - :/^^iaiM 
U - T 5- 1f g t C *J t » -c . 

ifrU. MiB^^a4^ffi^S*^«iaiL/c|5jB$Mif{ctet:f^ 

if ^tf ^ C i ?lr!^ i T -S X > --c a - r/4^|ffia y ^ r -7 

[ifMi5] j*tfi3nS7=^-Yi;'i^>'Ht-^iiS7^-< 

m.7"-:f}\^^\'^mv. ^«7^-:/Jl'*fflt*-CH«faj^tH 

Citcj:?). ilMlllSScDM«^tf^x>--<n-7-«lttJ 
M ^ if ^gjc fci > r . 

HtriBiUffl 3 ns 7^ ^ ^}vmn!^.(om.n^s.^(ocim^^ 

30 

OTtai • Q<m^^ffl^mc<fcf9, B5iBi^tii$ns7^-/i^ 
af>'i'M^.'^><Di5i*Bfi£^3'© I m-^ifutai^ffisn^T^-f 

40 B«ffB-7^-^;l'Mir^iaw, Htiia^jSIBJic*tj£L-CSffl{t 

p - y X r ^ -r Kg„ 

[ 1 6 ] m^m 1 5 iBts® X p - 7•^^ma 

OTiB7"-r/;HgW®fS. M««jf^MJ^il:f^»> HufB 
50 huIBt— ^JUM«flalS!i«^ffi^lS*i*^HlLAiBT^imt!c 
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D - U ^ T ^ W tf 

[ mmm i 7 ] m^m i 5 iHts^x o - -f^mm 
T -s X > p - HiM u ^ r -7 -f -y^gSo 

CiCcJ:D. 3tMlHliES<DM«?rtfOJ^>^ci-7-^ai 20 

H-riB I • Q m^mm^mc j; 19 . mmmia ^n^y'^z^ 

it Jl-m-^ *(D[RltiRS:5>© I ft-^ i ttilB3^tH 3 n S S> 30 

7=— ^ je^-r c i *!|$^ i -r s X > d - ^i^m 
[ m^m 1 9 ] m^m 1 s iBis©x p - :/i^ais 40 

■^p --7-*^aiM y ^ r ^ if^g„ 

[ft^ 2 0 ] if 1 8 IBtgtDi P - y'^mm 50 



MiBiUHj 3 n 7^ $ jvmwm-^i^. i hui bsism-^ 

m i -r -s p - T ^ ^' if ^gc 

3 n ^ 5^ ^ ji-m-^^r 7= :^ h — > 3 >*!La-r -5 

> u > ^tf ^ c t *#S5! i -r ^ :t p - 7* 
[if*Ji2 2 ] m^m2 ifa*g©x>--cp-^^^[aM 

•J - T ^ W If ^gOC *3 1 ^ T . 

#14 i -r -s >-<p - T-t^iuis >; ^ tf sig. 
^ ji/M^<DiMMai;f7*«ii L.-rf:f fciitsm-^ t comm. 

C i fc J; 0 , ^ffil5IiJS©Sffi«*^f 5 X >y< P - T-^ai 

^--'^v-i^y'uiy ^'^n ^^i-- 7* u > ygp i 

mria-r'- n ly- h^mm^icxtiv. 
^ X p - ^-^tBS ^ r ^ if ^g. 

[If 2 4 ] If 2 3 letgOx P - :7"^mS 

y V -/tf^gtctet^r . 

H>fiBit«ffi;'3*M-r€>l^cc. j|iftB#<Dif>7->;>i'u 
- hJ;DlSc^if >^u- hr-tf >7'y >i^UTm 

isr ^ c i ^#14 i -r -s i p - :7'^tas ^ T ^ w 
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- T ^ if ^stcfc (, ^ T . 
my^--:^}i^{'^fS.u. imm7-'-y}i^mi.^-cmtmm lo 

M U ^ if ^Sfctet^T. 

*#si i ^ -5 o " T-^iai^ y ^ T ^ If i^g„ 
-c* ^ c i -r -s X a " u r ^ ^ 

tj -T^>f1f^gK:fct>T. 

i *m i-rSi>-<a-- :7-«^ffii9 V ^ if S^g. 

[if *S 2 9 ] 2 6 iBig©X P - 30 

y^r^-^tfMtcfci^T. 

a - U ^ T ^ 1f Slg„ 

M';-T^-^iffcfcitss*ffl«Mif:)?aKfc(,*r. 40 
*©fl, I^B#tcMiFf-r-SBuiaSffl«f—:/>'l'©|gj*S|5t 
•;:^T^'fiftcfcwss*l««Mir:^?*«:45Cir. 50 
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^ jbm^©iMft tti:^*mti x^-cntcMwrnn t comm. 

iRmilS©at^X53:iimMif 3 n^ct^ mriB^1i«7"" 

mm-r^iE-^tjism.^^n'j—^cDmnEmmm.T—yjvcD 

Mffr^-^'^. fuiBMinSja©ilt^Xliamigif3nJ^c 
::^Jl'K»#iAt5f C i ^!RFi!ci T n 
- y'mmm - r v -tf tc*si:r -S^^ffi«Mff:^a. 
[ If 3 3 ] 3 2 iBt8©x p - :?'<^tHM 

mm-r^mmT— yjm<om^-cgb ?>m^mmm^^ 

:7';^©nx^;^>5it^•cl^-si*v miBmm-r^mmm.T-~ 
y}i^<Dmysit. HuiBJixmiis©ji<.>x«a^i^sni& 

>^p- 1; j^Tv -/If Ktet:f ^M*««Miff:^ 

[if 3 4 ] m^m 3 2 iBig©x >^ p - ymmm 

y^mm >; xr ^ ^ic^vfi,m^mmMmyriio 
[ffOT3 5] mm^n^y'^i^Hfi'm^^my^^iy 
^ }vm-^<Dmm iiit)=^mmL xntc-mmm'^ t ©»!. 

Cifcj;0. jgimi5I8§©M«^tf 5x>--cp-7-t^a 
c i i t- -sx >'<p - >; X T ^ >f 1f tC*J 



[ if 3 6 ] 3 5 lais® i P - y't^mm 

:7'JK3!>IRm*s^l^^?l^ -5 i ^ . mwEmm-T ?>mmm.7— 
>-< o - -y-^mm ^ T ^ -f -tf tcfcitt -ssa^isfgieif 

•So 10 
Jbti. HfiiBJKmjiScDai*X«il^Mff S n^cl^Slifa 

7^ - u -c ^, s i ^ m -r s c i ^ i -r ^ i > o " 

m^m3 8] it2jc^3 3X«3 6IBm©J^>•-<a- 
:/«^HiS ^ -<if tcfet^f €>s^5^««Mif:^fcfct^ 

20 

HuiBM^^M<ii©0f^ffi*7^# 
< s^-r -s c i ^#Sii! i -r s > p - y - T 

[if^^3 9} ii^ras 4X«3 7iBtS©3->--iP- 

y-te -:/ hT-Sci^i|$S!(i-r-5.J^>'<P-:?'1^aiMy^ 30 

[ft^^4 0] l»^^3 3, 3 4. 3 6Xtt3 7iBi£ 
CDX >'< P - -T-^fcH® y ^ T ^ -r tf {Ctel:f ^ S<^ffl(tM 

* :^ p -^^ I- mrs tc . tuiBiK^soai ^x^a^Mi? $ 
p - r/*^H5s y^T7-rif«:tei:t ?>m^mf^mm:fj 
Ci*5ic^4 1] mm$ti?,y'^i^^jvm^tm7'^i^ 4o 

iHm 3 n -5 (l-^^JcMtE L-Cffil^OHuiafiBtR^ - 
<D^^:^rfii^*tf>. 50 
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r^t:f, H«fB(4+B©^^:&r^a{c:*H£;u/cM«-7^-:/ji' 
ic>ttL-r. |^^^f^C<b^#8!ttt-^Jl>-^P-7•^ 

ffis y - r ^ -Y if ss^ffi«Mif:^sfeo 

Cff3}5^4 2 ) m^m4 liBtgCDx>-^P-^t^tilM 

y ^ T ^ -Y if fc fc w S M*S«Mff:&a««: toi^-c. 

s i p - y ^ T ^ if jcfcw -s 

[|»^^4 3 ] m:^m4 liBig©i>-<P-T7-*^m^ 

y - r V >r if (c*ji:t ssi?^?i{jiMif:^afc*ii^-c . 

SM«ttf^§ait&iiLf^«. mriaiatBO^^^rSjtcM^Aj: 

fcMSf^^f ^ c i ^iRpSii -r s p - y^mm y ^ 

3 ti 7=^ tS? ;l/ft-^^ y X h - ~> 3 >*5ffi-r -S 
Citcj;^. ilMiJS<DM«^tf^i>'<P-7-t^ffi 

Htif Bit IH 3 n S 3? ^Fl-OT *©PI^BfiS^<D I m# i 

HtfiBiiw 3 i>ii)i^m-^!^.<Dm.nf&^(DQm'^^ 
^ c i i -r -s. X >--c p - ^'MUiM y ^ tf 

4C *5 w ^ M^?^ffl«Mff :^So 

[lff^^4 5] ff^^4 4iatgCDx>-<P-^-^mM 
y X T ^ tf 4C '2>Si?fMfSMfr:)?;Stcfc(, >-r , 

Jl'S«:M^^^f ^ C i ^#S5[i -r s X p ^r-^tilM 

y X T ^ ^' -tf icfcw ^m^mmwmyjm. 

m^m4 6 ] if^^4 4iatg©x>-cu-:7-^ms 
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s n -s 7" -/ $ ii'fi-^ =2: ^ h - 3 >® ffl-r s 

^{4t^^Rt>'lHl3g:^fpJK:«-:y(,^-C. -i it Jimn!^. 
^, X p - 'J ^ T ^ -f -tf tcfclt -S S*fil«M 

feme, mammmc j: 0 ^to 3 n/cs?i«7^- y-jvm 

-T ^ if Jcfct:f a^*fflfRJEif:^;^fc*st^T . 

'i&cDmm^mmimTicrj: -^tct^. 30 

^f^ C i i -r * X >-4P - U -5 ^ -tf 

i'jvmwmmmt)^mm Lxmcmmmm<DmE. 

^7^-:/jb^f'^^u. 9mm7—-^)v^mi^xmMmm 
§ n ^ 7^ ^ ^bfi-^^ -f X h - 3 >^aT ^ 

HfrtH^sjim^^ T > — »j- > :/ 1; > i^mB^fflt^r 

^^ttjs 'J ^ T ^ -r if fct^ s m^mm.mm:fom, 

^ISmHif^. ' 50 



mmOO 0-2 7 8 1 90 

12 

^}vm-^(ommtiit}^m^oxntcmMm^t<Dmm. 
mn^tmox. mmm^comfy^&mnmmoxs^m 

HviB'itsft-^^T^^i-— t^>7-«j zy^mfj^mi^^xmrn 

I ft^S:f>'Qm^©|iIg:^^c:t-^^•— >; >^?r?T^i: 

^^mv tc'i^K. 7=- cDra? I # ^tfis ^ c i ^mwii. r 

^ i >^ p - t; r ^ if Ktel^f -SS^ffldM 

[ff^JtSB 3 ] m^m5 2iBtg®x>--cp-:7-^t±JM 
^ r ^ if (Cfct:t SS^?^S{RMif:^Sfcfct ^-c . 
Hf)iBj^W;^»©«iaB*tcitfiB$©if > i^u- H ,fc 

mi-r-2>x>-<p-:7't^ffiS['J :^T^ -Tif Jc*sWSS<^ 

[ifStra5 4] if^^BS 2X»5 3iBig©i>-<P- 

B^SrBlPlfc # Cc 7"- ^Pb15 I < C i (c J; 0 7=- ^ U - h 

M^tf ^ c i i -r -5 i > •-^ p - -^'i^tHM y ^ T ^ 

^' if tcfcct ^s^^ffl«Mif:^ao 

[ff3}?ra5 5] itffi$n^7^-< i^i^ji/m-^ii^T^y 

3 n s 7" 4? ^i/ft-^* >^ u :^ h -i^ 3 >Ma-r s 

j||ft7^-4'©0i'P>^d<-<>l-iSm7^-4'©0 i'p;^ 
tii -r-S X >^P - :7'*^ttiM y ^T^ ^'if fctet:f S^;^ 

[ft^jtras 6 ] mim.^ 5iBtg©i>--^p-7-:^tHs 

y T ^ -r if ccfct:f •SS<^li{lMiff:^;ffiie:fc L . 

?:!^iS[ t -r >^ p - y - r ^ if ^ 

[fS^5 7 1 m^mb 5iBig©x>-<P-:7-^^tBS 



13 

.J ^ T ^ if w S M<^?i«Mff:^Sic fe I ^-c. 
p - 7-=^t±iM y j:- T ^ -I- -If icfcttf -SS^^M^Hif :^ 

■So 
[0 0 0 1] 

MS (Least M e a n S q u a r e ) ic J; 0 . iH 

[0 0 0 2 ] ^mnit. C©i>-^P-7'^tilM';-=-T 
[0 0 0 3 ] 

© i >--i D - ^ T ^ -Y If j&^jSffl 3 n s i*ft^ 

gi 1 o^^-To mmmmi i ok. jii{t7"-4?gfej?£gp 

100. DSPCDigitalSignal Pro 
c e s s o r ) -C^S^lJtffl/M^gP 1 0 1 . f'-f i^-^^l 

■Ti-u i/^m 10 2, is^^iiii 103. mtim^s 

SI 0 6, Tl^r-i-l 0 7. Jfl^n^-^^l 0 8 . m.it 
«PS10 4, T:^ai^- 5=^>^^?Jb^^l|l 0 5:^^6 

[0 004] itfiT^- ^f^^sis 1 0 0 x-m^^tifcmm 
ft-^tt. ^ijai/'vu^gp 1 0 1. 7=-fi^^Ji ■ Ti-u^m 
^10 2. m^mmm 103. m;^if ijin iogislu 

T>7-:M 0 7<^/rL.-C. i^^^n^., 1 

0 8 x'-^<Dmim:f}^^i^f^.^n. m^mmm io4<,c 
EPttisn?., m.im.msi 0 4-c. atpisiiiisi 09^ 
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■So 

[0 00 5] ftfjw/vUM 1 0 1 », v:^T^'<-*fmm 
^wuri^^o ^j^/iUMi 0 i». 3*i±i3n-S7=^ 

3g{C * -SMOB^H ( ^ > 7-;b3&5j£:.gfj: Zee* ) 

timti-z I i c t Tis-ii^s i -S o 
[0 0 0 6 ] 02 <A) li. iHftfi-^r*) «3 . 02 
(B) ». M^-^-C^^o 0 2©J;^fc, 

if > 7* y > ^ 3 n/c:f»Sft-^©*ttE*^Hxn-c i ^ s c i 

^^T'* o ±iB® ©F«1gI(C>Ft T « . L « 6 < B#Pb1 

fci^Tiimb. y^T^-f-tf^cDBSPBias^caro^^-r 

35^^7*5^1 Tt,^ -So 
[0 0 0 7 ] ±lB®©MftJCML-C«. y^T 

CD#lil$i, T:^D^ii:3£fII^SCDSW^ffl«Sa''A/ 
[0 0 0 8 ] 

(1) 0 3«i^ftft-^^^^^^L/c^>©-C-*^o 0 3 

(A) «. PN9S (9 t'-;; h^^^^C^PNft-^. 2' 
- 1 (D^^•^^->*5f§e.nS) CD^^•^^-><!: L. 0 3 

(B) liPNl bm<D^^'^ -Zy L{^tcm^^ml^tci,(0 

i;:i^>('> (3 2 7 6 8 ) t:'*or^>. m;'j§ti-5=i 
>^ ^» U - i> 3 if - > TS^j:-!. C i 

[0 0 0 9 ] H-raiOcfc^tc. fixm-r-5igfc^s^S(DB# 
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(2) ±iB®(DRgs{c>!t^siimf?jhf*b«e,< vxm 

iali«{S«iE-C ^ -2. . m^iC umimT > ^5 

(3) 'J :^T'7 ^■^(DMmicmmm.mii^^mKf . mm 

(4) yr-T^-fificfci^T^, mmymn^\H^-cn 

M-^©i^taM-^© I ^^ijtjim-^©ia^M^Q©QM 
-^*K<^iR-5^-f 5>i^*5, .jL-mm^-rinx^^ . mm 

P>^i^c < tj: ^fS[m.ti^S, ^„ 30 
[0010] 04tCtel*T{iS*mHC*>*i3!>5*D6-rffi 

Mffl«!^*5^'fb-rs„ E4Ji:*ji^r. mA (a) 

». jMfSft-^®maM I -C* f3 > 04 (B) 3^ft 
m-^©il:^M-^Q-r*)«3. 04 (C) Mff-^©|5] 

tBft#iT'*o. H4 (D) ». 'MMmncom^m^Q. 
[0 0 1 1 ] M^©«P^f^ai©T>^?'---9->7-';> 
(om^m^Qit. mtj:^mmicm:t}^ri^(Dx. m 40 

04 (C) ©J; 5 sc. ?SMft-^©l^*B(i-^ I *)ilfi 

10 0 12] ccx, r^sf-^^^viyi/m^icot.^ 
xmm-r^o m^wsms < t ) «s ( t ) = i ( t ) 

cosa)t-Q(t) sinco tX'm^tl?>o C CX\ 
c o s o) t = 1 ©iff ti. s i n CO t = 0-e*0 , C© 

w^©s (t) ©^il^i^A/D^>>'^'— ^s?r'^^axn« 

I < t) 3&sffilS3-C*So *fc. sin6)t = l©i^ 50 



c o S60t =0-C*«P, C©lg|P^I©S < t) ©^ipi 

^A^Dzi^^^-'S'xm^m.tiitmmicQ (t) 

C©g?^|:j*T>^^'--y->7-';>t^«^^15i#^» 
[0 0 13] C©»^©A/D3>^>'-^©-9->7"';> 
^i^P i'<^:A/D=l>^^'-^tcA;b■r•2.+ •^' y TiSifi 
^©K^tt>X^©cfc ^ Kfj: So 

fc=(2p+l)/4x2xS(p:0. 1. 2 • 
• ) 

i T > ^— 9-> 'J > i/^tf i^j: ^ A/D :3 >^N*" irOt^- 

>^ u > y i'(Dmm*mtixi.>rj:i,^m'^it. ^ > 
X u-e^ 3 >©i5iite m^<DmimLmcm i^xmm) 

^mic-r?>fc!sbic. M©if>7''j>d/u- hiiUM© 

[0014] ±iBKS{C^^?(':fe$nA:fe©-C 

^ai^y^T^'f -^^MRz^m u ^ t ^ if s^Mtc^ 
micn^ca^smt'r^i><Dx$>^o 

[0015] 

mm\^ts^mm{^xnfcmmm^h(Dmm>, m^^tm. 
L-c. mmm^<Dmfy^mmm.i^xm^mm.7—-:r)\y 
^f'p^L, ^m"-^)\^^m^^>xmtmm^n^7' ^ 
^ )vm^^^ y X h — > 3 >mmrr €. c t k j: 

f?, j^tI5Iil§©^M^tf5i>-^P"7-MaiMy::^T 

^© ilffiSffi«7- - :/ i Sffljil 7- - MiffX 

Mli«»if^pa?&iamfc:. PS-rs«S^©tfjiBM« 
7"":^;l/ic*fU-C|HlB^jc5=— ^;KDMif^tfl^ -e© 
ta. ^l^tCi^-r-2,HfrfHS?i«7^-:/;l'©!g[^^FgW5C 

ig©^HJCcJ;ti«. f— r^Jl-MWStt. M«»JfP5g 
J^Kf^tc. |??^-rsSife©HuiBM«7^-:/JL'tcMUr 
|gli^{C7=--:;^Jb©Mif^&tft»> ^©^. l5lB#{cjgir-rS 

HuiBSfii«7^- ^>rt'©?i^^ispt Wfc^ e, b . wmim^ 

K, BFfS©SuiBM{RT— :/Ji'©^^Jc^UTHlFf>&?f^£ 
^Ci(cj;»3. M«^^<tf ^Ci/&5-r-#S„ 
[0016] W*® 2 tCiBig$n/c^03«. fi^S 1 IB 
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fct^ j£-r -sft-^.^. io^-c* -s^M^^^m-r -s 
mmm^m^mfjmmbfcmmmt^cmo. mmw.m-r?> 

[0017] it3j<^2fBtg<D^BJ{cJ:n«. ^JlftlCfS 

tf^citcj:5p. ^?i«*^<?f ^ci^^-e^?,, if^ 

S®iit,^X«3lSigiT3n^5:t,^HtifBS?i«7— ^Z-iU^s* 

^n^--y<om%mmm.f—^>\^<Dwm'f~'^^. Htria 20 
[0018] ft^^3iBis©^Bj(c^n«. ^-r-siE 

^. wriBMinlS©iH,^X«ii^Mff$n^cl^SS«7=- 
4(CiBfg3nfc^B^B. ii^^3iaa©i>-<l3--7**l 

Hi#Si^^t:r. MfB^Jlxmr— H«fB 

[0019] lf^S4iBtg©^BJ{Cj;n«. Bl^g-rSS 

*Mir©Sffl«7— >^il/?ra«lWtC|J^m-rSC<t 40 
•h^-C^^, li^^5(CfBlS3n/c^H^«. »^3iBtg 

iiB^JtxmT--:/;!/^^^©^. H«iB 

-5, i ffi-r -S C i i ^ -2. = 

[0 02 0] if5j<^5iBtg©^B^«:J:ti«. gffl«7=— 
:7'Jl'©Jg^lsJI^^^Hi-r-SC<btcj:0. *Mif©S^« so 
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Its, m^^imi^x. mmmnoym.^^mnm&i.'cm 

i^til 3 -5 7" -f 4? ^ :/ -r -i X h - >- a >MS 

ai ^Xttii^Mif 3 n ^'j: I > H5iBSIi« t- - ^-H-*^ 

^. ttflBT— :/;UMif#Mtt. ^St--5iE^^d:M«7- 

-:/ji/©7=-^f*i<5>. ig;^^©ia«^5}<5?), -eosicfco 

[002 1 ] iS5}?^6iBf£©ffe?gfc<fcn«, im.mm<o 
ill ^ X wa;^Mff 3 n i^j: i > HuiBMft t- - zfjx^t,^ s>?>m 
^> itriBx-t/ji'SiFf^sw. ^^T^iE^ncsfflaT- 

<mm t u s^MSf cDSS«7— *^si< -r c i A^-c 

[0 0 2 2 ] if^^7 KIBtSSn/c^B^K. f»^^6IB 

^ 7^ - ^jbra^^fit^m^ia i *iixm7— T-Jb^^Hi-r 

■5*JUm^-:/-'l'«IHi^mi^i9:W. Mia^iR^T^-::^ 

Mffl«7— •^;KDftfe:^{S. mriBJRMaoili^XttM:^ 
HSf 3 n^c t^M«7— :^Jt'T'* -5 1 ^ffi^ ^ c t 

[0 0 2 3 ] if5}?ra7iat)c©^Bg(Ccf;n«. BifS-rss 

*^-c#-2.„ m^m8ic§m$rifcmMu, it«6iatg 
sffl«7— :f}i'<Dm.m^^i^m-r^ 7— ^Ji^Mffoi^ 

*ltH^S?:^l:f, ±iB*JRm7^-:/Jl'MW#l9:«. MfB 

t ^m-r s c i ^itiii-r -2.. 

[0024] it^8fBtS<D^?gccJ:ntf . ^ffl^S?^- 

7— :/;i^^@«)egK^m-r-5c<!:*5-c#S„ ft^Rragcc 

latssnfc^B^tt. fi^]i4x«7fa*g©i>-<p-:/ 



Cii) 



19 



[0 02 5] m>m9im<DmMicj:tiii. mm^ti^ 
msmMmm-mm^i^^ < wm.t^ c i tc ^ «? , t^m 

[0 02 6] ft^JGB 1 OlBt£©^BJJC J;n«. *iDim^ 

m^^— ^»iP5«{c y -fe -y h -r -s c 4 {c J; 0 . nxms© 

hoy^Vi <■ c i *^-c^ ^„ if>jc^ 1 1 iciBtss nfc^Bj 

[0 02 7] if ^Jl 1 1 IBtSO^H^CC J;tl«. Bf^Sl^ 

at-^>ct{c:j;0. 3llfiI5IS§©^ffi«^tf ^i>'^^- 
:^fc>Ffj;£;LrlS^OBfriB^«7'-^>'i/<b. B«iBffl«7^- 

-:/Jl'Htf^S«. HtrfBjgig^^WMA^^ttiLfcfiitB 40 

[0 02 8 ] if^Jl 1 2iBiSCD^B^(c cfcn«. 

?f ^ c i k: j: D . ;®?^iSc!RFl4«: J: ^,Mffl«!|f tto^lfc?: 

», 2iBig©i>'<P-r^^ffiMy-T^Wlf 
i^gfcfct^r. wnBS^{R7^-^;KDKifi5ii^?:^tH-r so 
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[0 02 9] 1 3iBis<D^Bjtc jcn^i. mmmm 

So 

[0 0 3 0 ] m^m 1 4tciaig3n/c^B^tt. is^i?^ i 

2 f Big© i a :7•^^^Jb5M >; ^ T ^ -f -tf MiC *j I ^ 

-c> itriBi^Hi^nsf^ -f i^^;Kt#©ft-^.-^.iBtfiB»5l 
«. HufB{4ta©^#:^tS]tcM{l^ 

[0 03 1 ] 1 4iBiS©^?S{c cfcn«. 

«K Mi? ^tf 5 c i J; 0 . cfc 
[0032] IfSaKl 5{ClB*63tl/t^W«. miH^ti 

I ff i HU IBi* m^ti^'f -ii^^ }V'm^r^.(OM 1SL^<D 
IB I • Q^-^*ltli^m«: J: 0 . BtriBaitoSnST^-f 

ii/fi-^.^,©iiiffl^^© I m# i Htfiaaum § n s 7= 5> ^ 
Igp^tU^StCcfc «3 . Ht#&o-Qft-^^ffli^r. MiB3ll 
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eft. mnmmm^m^mu. i^i^>fc^^mmisi.z>mn:^ 

•So 

[0033] ii^^ 1 5 Mm(D^miCj:nit. I ii-^s 

m L - ^ oc>ft u -cMif * ^ c i f c <fc D . 

[0034] lf« 1 6 KfHt&§n/c^H^». ff^:^ 1 
[003 5] if5jcffl 1 eiBao^a^K 

[0 03 6] ff^]S 1 7 fCiBtSSnfc^HJli, if^^ 1 

5 latg© i a - 7"MmM ^ T -7 ^ -tf ^g{c fci > 
tc^cofcifr, BfriBiSiS^icj;D^S!isnfcM«7"- 

[0 03 7] if^JtS 1 7iatg®^B^ic M«tt 
f^M«f^». BfriBMj^^^JcHe^!5:< . M{R7— 



[0 038] n^m 1 8 icm&^titcmmti. mm^ti 
u 7=^ X h - V 3 >A?ia-r s c <!: oc J: D . mmm^com. 

<!: . HtrlBit ffi S 4^ 2. 7^ ^ ;Ht-^*CDl5ltBfiS^® 
IBI • QftWHi^SKcfciQ. HuiB^tH^n^T^'f i^^f 

t^m^Ktcj:^. I fi-^S.<>'Qfi-^?:Mi^-c. Buia^ 

[0 03 9] if3j<:s 1 siatgofgB^ic cfcnts:. i OT^l 
o'Qft^^ffli^-c. Htrfa3iitfi$n-5.f''f i>5?;wt^-'#,© 

So 

[0040] m^m 1 9 icmm^ infcmmii. m^m i 

8iatg©:i^>-^p-:7-^tHM'J ^T^ wif^goctet> 

^mif)mtii utcmm^m(Dmmm.m=s:nrj: ^ feme . hu 

[004 1] ifsR^ 1 9iBtgCD|gB^JCcfcn«s 

mmii. f»5}<rai 8iais©x>-cn-7'i^m^';^T^ 
wifs^4cfci»-c. HuiBinaisns-T^-f i^if-'bm^cDfi 
HflfiB«MM-^K:fct:f i>yttm-r^m^!^.i^(om^-c 

•:f}\'m\^wa.. m.mmivm^mm.\i. mt^m^^c 

*^Hi^K3&5«im b /cpi Bf MSric s mmmmn^com 



23 

•So 

[0 04 2] m^m2 omm(ommic j:Hi-£. mmmm 

i fc J; 0 > mmW^miCj: SS««!^14©^{fc«:^« 
[0043] If ^2 1 tCfHtS3n/cf6Bg«. jUffiSn 

>;7"-<>^ H-s^a>M-r5citCct^. ilfilHiiiSoM 

[0044] m^m2 1 latgcD^H^tc j:nii. M^m-^ 
^T>^— 9->7*u> ift^m^m I ^-c msa b , 

iS'u-hK. 3ilftB$©-9->7'';>i^ix-h j;o ^^Sl»1?■ 
>7•'J>i^^'- h-e*)-sc<h^Wi-rs„ 30 

[0 045] lt^^2 2IB*£CD^B^tC J:n«, 

i^-c Huiejllffl ^ti^^-i 'J 7" X h - 

a - y'^mm U ^ T ^ W -tf SBOctel >T . :i- - /N'if > 

T > ^— y i'g^^ltJ ^fflt ^-C«iS U /ciS^. 

^[5IS§«. Ift-^SO'Q<l-^7=-3^>&iifi®n (n«2 
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- ^» ©F^? I * ^j: ^ c i ^!KFm i -r 

[0046] If ^2 3fBtg©^B>aJC J:n«. ■r-^ b 
( n « 2 Ji(±©M) i§:t-'^^-^>y' U > i^O-T^- 

vam^^m^^i^tt^x^^, ii^2 4}ciBtgsn/c 

B$©1^ > 7' y > b - h J; D iSl ^ -y- > 7* U > U - h t? 
[0 04 7] If ^^2 4iBtg©^BgfC j;n{3:« itftffi;^ 

if>7'y>i^u- h-c-9->^y>i^u-c«i9TSci{c 
<fc^. I • Q(iTOt#f^©:t--^^'-9->:^v>^*^< c 

^ (Dx^mmm^ ^*-r ^ c i *5 -c ^ s » 

[0048] if 2 5 KIBigS n/c^H^«. If 2 
3 X« 2 4 iBig©i - y T 7 >f 1f^g 

-^b-h^^:tf'5Ci!^mi-rS„ lf^S2 5fBtg 
©^BJ{Cj:n«. ^^RflPS^s^tCT^-^^r^fK Cite 

©^^^H-Sci^&^-c^-So ft^ra2 6{ciBig$tifc^ 

^mtti:^«:miabrt#/c!i§M#i©Miti. ffita^ikf^ 

L-C. ^MlHllfS©S**Ji#«SU-CS*ffi«-7"->^.'l' 
^f^RSb. M«7-":?'>'l'*mi^-Cff|fB51ffi3n€.7^-f 

n^cL^i^. iMfS7"-5?©0^ciXJi<>r> HiM-r- 

[0 049] m^m2 6iBiS©^B>^(t jH^t"- 
d?©0 i7o:^^h'-<> H iSfl7'-^?©0 ^PXJi^-O h 
*1t^©HUlB3lS^^=-=&ffll»-r— S!($-f±-2. C <b{c cfc D > 
^7^- n a^m^f- ^ i ©ra©PI»i«rS5tS C i *^-c* 
■So lt^^2 7fciBiK§n/c^Bg«. if^;a2 6iB«8© 
x>-<p-7•^^tt^sy-T^-r•rs^gK:*^l^•r. itriBj! 

[0050] if ^^2 7fB*g©^WiC<l:n«, 

:i--^N'-y->:/y >i^©M^'W»n-rsci75i-c* 

-S „ ft 2 8 fCiaiS 3 n/c^Bj K . ft^:S 2 6 IBiK© 
j^>'<p-7"=fe^aiSy^r7'flf$ISK:*5C^-c. mrlBit 
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[0 05 1 ] imm2 aizmo^mMic^M. miBm:h 

[0 0 5 2] m^m2 QicMm^nfcmMii. mm 2 
6 iBig© X >^ p - y'^mm y ^ r ^ -r -tf ss^c fee ^ 10 

mmm^mm-r^cticj:K>. o^^oj^rH-of-tD^tii 

[0 05 3] ff^s3 0 icMsm^ntcmMit. mmsti 

V 7" -{ :^ b -i^ B z^fum-r c i tc J: D . mmmmcom 

5^-^;^©Mif*^Tt,i. -eom. pi^ccM»r-r-s tufas 

[0 054] ft ^11 3 1 icmm$ tifcmMu. m^m 3 30 
0 latgcDx o - y ^ T -7 -r if jcfci^f 

[0 055] i»^^3 2K:iats§n/c^H^». jMmsn 

r/Jb ^ffl I tfflSiitil 3 n -r -f i> -»l^fl-^^ 

ffim^tf ^ i >^ta - y ^ -rtf ccte w ^s 
[0056] if3jc^3 sicim^titcmmt. mmms 

2iBtg©Ji>--in--7"«^mMy^T^^1fK:*5i:f.5S* so 
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[0 057] IfJjtBS 4ic9£n^tlfcmmit. iS^3 

2 iBtg© D — y'^mM y ^ r ^ -Y -tftcfci^f 

[0 058] it^^3 5KiBi!«Snyc^BJ(J, miH^tl 

(Dm^^mm-mmv-cm^mm^-y^i'^^i'^f&i^, mm 

{Rt- - :/ JU ^ffi t M IBiMUi S n i> Jl^ft^^ 7- 

y 7" X h 3 >{intm.-r^c i j: o > mmm^<Dm 
ffl«*tf ^ X >^ci - r^t^ffiM y -r ^ if ccfct^ -ss 

^nrj:i,>mi5mmm.7--yji'-f)^^^m^. i^^-tsiE^ 

-ecD^j;05j?j*?c?ir9iffl^> MiBMifiiiscDiii^xtta 

[0059] IS5}<S3 6 icnmStlfcmMit. ft^ra3 

5 iflig©x zy^a— •y^i^.iiiM y — r ^ if cc *jw SMi?^ 
mm.wmyjmcisi.>x. mm-r^mmm7—yfi^m<Dm 

BfriBi!f^T-2.S?i«f--^JKDffe:^«> HoiBJRmil 

[0 060] if5j<ra3 7tcfBig3nfcfgHgtt. mm3 

5 iBtg©3=- >^ a - :7**^m^ y ^ T ^ -!f (c fcW^S^ 

t - ^ ji'-c & -s i i^w -r -5 c i ^iNfit i -r s o 
[006 1] ft3j<^3 8tcfaig§nfc^Hj«, nt^ms 
3X«3 e9dm<o3u-^-<u-ymmm'j^r^-(V'icis 

tt. mnim^mmM<Dmmm^:k^ < is^-r s c <b 
[0062] iS3j?s3 Qics^^tifc^mit. m^ms 

4X«3 7iaig©x>-<a-:7-^t±JSy^T^-l'1f^c*5 
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3. 3 4. 3 6X»3 7iB«g©x>-co-7**^WSU^ 

:/ji'©«^w ?:tf ^ c i ^mk <t -r s . 
[0063] 1*^314 1 ^tm^ntcmnu. i^tasn 

(om.Pi-^mmmMLxm^mm.y'-^)i^^{'^j&\^. mm lo 
7^ ^ X h 3 >M-r 5 c i fc ct D . iimiiiKcDS 

B>riB{4tBcr>»:^rSicc>!^js LTS?i«7— yj\^i^m l 

[0064] if^^4 2 {Ciaig^n/c^iaii. lf^3S4 20 

1 f Eiso i p - ^ r ^ if K fci^f 

[0065] «^4 3 KIBiSSn/c^BJii. «^JB4 
1 f BiS©x a - - T ^ 1f {c tel^f ^S,^ 

^n(D^mjj\^i'cmmfj: < . mmmv—y)i^^mmicmm so 
[0 06 6] If*ra4 4{cta4S3n/c^Hj«, i^m^n 

y 7^ X H 3 >Ma-r s c i (c j: o . a^fiigifs©^ 
*ffl®Mff:^ffitcteiir. HuiE3llffi$nS7=^^i^d?>'Ki 

L> Mfa;i?gmK:*tf£;u-rM«7— :7'ju?:^J'iiIU-c^ 
BuiEigigSfetcJ+j£;ufcM«7"-:/^i'«:)ipfLr. M 

[0067] ff^^4 5 CCiBtlSn/c^BJli, ff^]®4 50 
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4 IBtgOx P - :?'t^mM ^ T ^ fcW SS^ 
[0068] ff^4 etCfBiSSn^t^BJtt, if ^4 

4 f Ets©i >^ p - -ym^m y ^ t ^ if fcc:f 

igf. H?ftEMIig8^ic<J;0^flISnifcSfil«7"-r^Jl/ftCC 

[0069] m^mA: 7 scistss ti/c^?9». jiffisn 

©s*^ii^}g^urs^^^i«7— mm 
h — > 3 >Mfflf -s c i cc J; 9 . mmm¥i^<om. 

ffl«=&tf ^ i>--<P-:7'*^ffiS! ^T^ 1f -5S 

^M«Mif:^^(c*ji>r. BfffEi^tB^n-s-r-^s^i^^i/M 

^mm:fmu-n\^^^^. mmm.mmi^mom^cm 

[007 0] m^MA 8 tCfBt&3nfc^BJ«, If ^^4 

7 iE ts© 3:-:^^u-'y'^mm.'} ^<<c^» i>m.fy 
^intcm.mm.7—-:r)vmi<c wM^n^cf^rnktr 

-So 

[0 0 7 1 ] it3j?^4 9tciB*s3n/cigBj«. mmm4 

■mmicmmj:<. mmmr—^}v^mmicm.mu. mm 
imt^isif ?>mmmnwm(DmmmMm&iric ^ tc 

[0 0 7 2] m^mboicim^titc^mit. mm^ri 
^T'^zy^ ^7= -fi^^ )vm-^(Dmmmt) ^mm 

(om^^tMm.mMLxm^mm.T—^jv^i'^mi^^ mm 

^7--':r)i,^mi^XmimtiiSti^7= ^ i^di ME^^y 
>;7^-<x h-^>3>M-rsciK:J;f3. mm^^BScDM 

mm^'n ^ i>--ip - y'tkmm ^j^t^^ v'iosi-f^m 
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[0 0 7 3 ] n^mb 1 K:feig3n/ci%Hj«, itsjcras 

0 mmcox. p - -^-^HJ^ O^T'y^ if ic 
ffl«MSf fc I ^ -r . mfiB^f- - ^ — y- > 7- > 4^ u - 

^ T ^ ^' if fct:}- s m^mmMm-fsmc i . tuta 
w-^. I m■^ss>*Qft^©M:;^^c:^--/^•-if>7•u>i< 

0*QM-^7^-^=&3l^ft©n (n«2JW±<D^^) ^g:^-- 
[0 0 7 4] m^m5 3 {cisig^n/c^H^t*. n^s5 

y ^ T ^ -If fc w ^ s^ffl{RMif:^afcte t i-c , 
[0 0 7 5 ] m^mb b^MEm^^tifcmMit. mmsn 
(Dmfyimw^mmu-cm^mm.7--^}v=&{'^f&u. mm 
s« ^ 5 :t > ^ p - 7'*^ m§s y - T ^ ^ if (c w ^ s 

h i sft 7^- © 0 p X > h ^mm(Dmmm^^ 

[0 0 7 6 ] ifjjcjss etciBtgsnfc^HgB, it^^5 
5 latgoi >--^ p - -y^mm y ^ r ^ if tcfcw 

if;u:7 -/;U5?-e*€.ci^^<b-rSo if*^5 7«:i2 

m^ti-fcmMii. if*s5 5iBtecDj^>-<p-7-^aiM 
y ^ T ^ -f if tc fcw 2, m^mmwrny^mc ^ c . buib 
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^{f tB;^icDmiSB#tciMftB$cDif >7-y>^yu-hj;DiS 
i»if>7-y >iyu- h-cif>vy >i^-rsci^!tti!(i 

[0 0 7 7 ] If 8 iClBtgStl/c^BJK, if*315 

5 f EtgcDx p - y ^ T 7 ^' if teC:f ?>m^ 

•r-SCi^#S!(i-r-S„ ff^ras 0~5 8iBtg(D^B^{C 
^tlli. If5}c^ 1 ~2 9iCfS*IU/cJi>--iP-7-^[t}S 

[0 0 7 8 ] 

[0 0 7 9 ] 

txfc7=-^\t.. D S P-C^^mmX'<-^M-m>2. 0 0 (C cfc 0 

i^^li 1 0 2 fc<i: D , T:f P^^-^-:5^^^'> K^t-^iife 
S„ T:f P^■^-^^^'> F{t-^iJfe-5fcf""i5?»> 
^Plil 0 3CcA:^$n-S, |5]B#CCiS«tai§l 0 3CC 

ii. .mmmmm i o 9*5A;fjsn-rc^s„ ccD^^ig 
«, BuiB-<-x^A-> Kft-^-cai^^ia^nSo c©^is 
?gHJ:^»> m:^iiitfaili o 6-c^sm;^*T-ttifi3n^ 

0 7^jit;-ci*tti3^^s„ 
[0 08 0] s/c, 0 s^fflDtr^^iid^u 

m 0 4cc». ft(ai©ai»^i*?g 1 0 9ti^x:fj$ti-ci> 

-X/N'> KM*. T:f-Pi^ • f^-y i^^Srjl'^^ 1 0 5 
-Cf^ ;i'MCc^^ b . §(J®/?ll#gB 2 0 0 KA;f3 

[008 1 ] mMy-i^wsmz o o -cc*. i*^t'^--x/^•> 

*7-y7^-< X K— >3>-r-2.a&f'F?ri^oii-r» Lfc*^^ 
mmmica. &ii^m^ i o s . ^;^?ttifiii i o 6 

[0 0 8 2] m^i^. o o mm^ti 

-^<DM<D2»Mii>-r-2>ct'5fC. W-r-So ) Kgto 

■5>„ ;?:fc. m/M#si52oo«. mmmr—yji'^m 
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[0 0 8 3 ] 06}c<t*T,«. m^MJi^Mtc^ux . mw. 

^Aar<-r?)i. f"-:/JKZ)IiJ^ti*^/hS < '^cOffl:*^?^ 10 

(ii,c6(Dii>fj:i>gi5^5>) cDSif^ijiti. Mt>cm.mm.m&<D 
[0 0 8 4] m^mmkNm^\y2ic-ri>m^cDya 

-*H7{CS^-r. START (S 1 0) ©gP^S-fCtel^-C 

ffl*^S/WT.SC oCDWm^rtf^ci:^. ^;^W-»gP (S 1 
1) CC*5t,^-ni. SMva^^^^^S^t-^-r-t/Jl/N 

[0 08 5] ( s 1 2 ) mm^- 

Co i^i^lilSScfiiK^iblSU. ;^'i?>^ffi*5^^[iii5r^ 30 
*M^ri^n« (S 1 3 : y) . M%<07—'-:f}\ymih^ 
tf^SSmailfPJCKS (S15) . $/c;f7-^>:S?filCo 

^Ti^^cwntf (s 1 3 : n) . jiigt^**a^ts-^t- 
^m.^-'mwi^^mm-^^ (s 1 4) „ 

(S 1 4 : y) . T— 7';l/No, N o - 1 

^!5:653: (S 1 4 : n) . 7— 
:/Jl/N o . N o + 1 {C«*jA;?|L;S:^f l\ SMfRttf'^CcM 

■So 

[0 0 8 6 ] ^S^J»T^?f^ C J: «3 . 20© 40 

|5li|||tc2-o©7---^>'i/K»*iAtf«:^i^H*— ^fc-rs 

[0 08 7] ^Cfc. ±^im.mX-it. >\y<D^M<D'm 

©m-^* i msimmm^iosi.-} -sm-r sft-^* i ©m so 
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^■e*-S|SMfCEKD-r. 7— ^Jl'©^3-fll*W'3^:iT 

(f--rr;L'©ic?MS©ai^©ffl{8 (^©2) ) me-c 

-5 (H8iiU'<>'U-Ar^tt-C'*'5.„ ^©ffeCC. U-^Jl^ 
-A6i!|f14;{iS*>S*i|aJ^i&©i:'#<) » i^^7*©P 
2, N2, N3«. |gfnin5j<W'>h-C*«o (7^-:/ 

ji'©it5i^3iK©^i^©?i« (-e© 1 ) ) oymmm^m^^ 

fcm-^P 2 »Htrf^£- P,*^©ffi i [HI D KiS: D S« pffg i 

/clS^) o •eCT'OT©:^^^fflCi.2,„ 
[0088]® |gff3ti{C< l^jJ^-O H*5gE5eP©l»-& 
(^©1 ) 

jx5 AU-J-'3>*m^ •5^--:^;VMif©Sl>3l 

^i«7--7'Ji'5i. fum£-^635^©*"'<'> ^©M«■r■- 
:7';^i■r■&CtT^ JgifSnic 

■rs^w©^>rx5S:wifij-rsci5&ipitgi«:Sp m 

H8(C*5(,^T. P2©Sfflmf— t^-Jl-tt. P3©S 

P 1 ©J;^>ic:^c-So 

[0 08 9]® MiFf3n(c< ti5t;^> h3&^e^©i»'& 

(^©2) 

^^fe. PN^iSig-CT— :/Jl'*f^fiSU. H»f©ai.^3Z.» 

©jj<-f > h*5 6ffi;^©3afH^t?ftiraTscit?. legffs 

n{c<i,^5i<>r> hte:J:0^*^-S^J^^1^-'-rX©^^ 
*}fpp-r -2. C i 355Bjtg <b fj: -So 

[OO9O]0i|^«, 08{Ctel.*T. ^-Y>l-N2, N 

3 Ji^- > h N 1 SJ>'N 4 ics-^t^r— ;xSi-e?iPal u 
(-€■©1 ) 

> h©^^^^ai-r-5o ^LrftfM©'t:'^> h©^^*^ 

f*©^'f> h©K^*i^SM^ffi^-Cl^.?,l#-^tt, M®f 

mmmm (-- ^bu* -f > h ©^m®h +^ini©'i< > h 
[ 0 0 9 1 ] */c. (7^-^jb©iRmjiS©^t,*©*i^ 
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(^<D 1 ) ) <Dmmm<D^m.^mi.^fcmc^^m=^mi^ 
s„ TDMA m^m^Tvmm) ©:^^(d»^». jift 
[0092] :^{tm^m9 =S:mi>>-cmM-r^o 

(s 2 0) #>'^*^-^-^©S:S^^f!^J:^'= k«, 
M^^^-f >h^M©rF^fii (Si^M^) Po 

P o ?:>?>n:t S C i -^J^^^^ffit^S C i 

:/JKD^mcc& ^ /c^^m^^^-r S C i ^BTtg-C* 
-So Drti. ISM©ti-#Sm-C. cn«31^-^S2o<D 

tt (-f— :3^JVNoK:>Pff£;-r-S) -e&S. ks«, NGjft 

^U^-ri>fcii)(D^m-C$>^o 'JK,(D-:fn-j ^ (S2 1) 

(LS^t^ffi) 4ti-»-r^ (kk=kxPo + ks)„ M 
mtt^CD^O^^i/ (S2 1 ) CC*5«,^-C», -7=— 

l^tCOK o r NGCDflJS^tf 0 (52 3) „ CC-CK. 
^^ft-#^**^L#l^ffiJ;D/h$t:ttl« (y) OK. il^ 
JC;^:#Wn« (n) NGiW-r-So OK^j:6«. 
ttfS (^^^i^'CDfi^d 1 : OK. 0 : NG) ^^^VicW 
^jA^(S2 4). k stCO^ftAL/cf* (S2 5) . 30 
Nc^tt'^lyhTy^L (S2 8) . SB^HI^tC^Lr 
t^^CC^J©-^ (S2 9 : n) MS^iSIOiS-ro 
NGi^J»rU/ciS^{*. NGtt?S>&^*UJC«ifiA* 
(S2 6), k stC^St©L^C>«*RAL/d* (S 2 
7) , N c^t)0>hr yy'V (S2 8) . ^I^lim^C 
^L-Tti^cl^lS-^ (S29 : n) M?:^OiM-r„ 
M^ia^CC^U/ciS-^ (S29 : y) M^V^m^ 

fcttf6J:«?. NG^P-r^ hRo'OKsi^-o h^e^um 
L> NGd<'f> hfcjiiEG/c^ra^^a (JiiacDX«®> 

( S 3 0 ) . M^*^T-rS ( S 3 1 ) o 40 
[0 09 3]® MiT$tl^^:<^,i;^•^>^>&e«>W^c^^ 

ffir-2>^-^ (^©2) 

©m:^)<DT— :7'Ji'CDMifIiI^^|5lB#icAnT*>^. -e© 
l^liIi!{*4><^:CC*IJ»r-r-5^:S^>^^^>, C©JS^», ill 

3n-Ci,^Aj:i:rn{i, Bfrf^©iEmecJ8llf$n-Cl^-5.d<-Y> so 
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[ 0 0 9 4 ] H 1 0 ^ffll^rccDMffi^iJSBJ-r-So Hfc 
tet,>r. TC«h-^;i/®ieifleII^ (TG = Cl +C2 
+ - + Cn) . Cntt'5=— ^il'iKDHirlill^-C. n«7" 
-■:f)\y%^^mCxi.^Z>o KC»OK/NG^^PJ»r-rS 
-tc^(D\^^\.mr:\ KRtt^CnR!>'TC^i";T-rS 

OKcD^J»rMfcA^L^t>ffl*-^es!)-S<?^^-C*>So 0 

lOKAii^-c, mmwtm (S4o) 

ga>&U#l^fil*Cn^tblSL (S4 1 ) . TC*5M*C 
ntC^U-Cl^^cl-J*!^ (S4 1 : n) . jE^^cd^-f^h 

^>M^ t ^^ffi-r -s <D %K <' fcj* tca^©55a©.^ 

5„ TC;05Cn Jcii LTl^^ti^ (S4 1 : y) M 

2) . MSflH^b^l^fflKGitb^^^ (S4 3)„ C 
n> KG^c6« (S4 3 : y) . iEmKMSf SnTl^S 
5}<-l'>hi^J»fL. ^XCDM'N^.S <S4 4) o CN 
<KC^cP.t3! (S4 3 : n) , Hff 3 ei^^t^-T > f- 

h^t^^L (S4 6) . ^©r'-^^^xtCcMMffi 

(HUiB®X«®) j&^T—y'Ji^m.m^nrj: ^ ( S 4 7 . 

S4 8), ^<DM> :t;'^>^fN(Dffl^:«7'^> HT-y7*U 
(S45). UHz-:; b:^?'t;>i?fflKRiJ:b*5U. ^i^EI 
l^icBL-ri^JSl^W-^tCl* (S4 9 : n) . S^TJCDMS 

icMK). ^Uri^-Si#^(CW (S4 9 : y) . ^CnR 

o'T coffin i"; T u ( s 5 0 ) , mp](Dmmicmi^ = 

[0 09 5] (7^-^JKDJRMSO^l^©flB« 

m^mm-r -s c i j&s wrtB i s = 

[0 09 6] */c. ±127 0-9^1-" h-C«. S4 1 
-e, h-^.'l'MffMTC<bM*Cni^i:bf5U-rt,^-g> 

1 tctet»r S tar t*^6'»5i<Jl/;}<>|'> h*i0 0©:^ 
ra]'^i^S6b/ciS-^i^>si<Jl/U- h*«A [ k b p s ] NfK: 
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[0 0 9 7] mm^m.(Dm^mm.m^m^m 5 fc^-r „ T/Jngff ^tf j^c ^ c t -c3S:#-5jt6-c* ^„ * /c. ^ i ® 
/?ii^^2 0 0 {cfci^r. m^mm^miCT—y'jv^iiF lo MircDSi^^K-i' > h j;ssffi«^#tt©^'fb^i5:5<' c i 

^SCi^^Wtgi^cSo *CD|^©7=— t/^l'^^^Sl 2 (I. Qy'~ii^mm-ri>m^ (7c/4QPSK. qp 

(4^f!jB$) tC^-To 2©a:5{C^-^Jl/C3:. iliS SK^) ) 7r/4 Q P S K^iStCfct^rtt. feMtt^^ 

(i^>d<;l/f"-^^ffi^J»'^ (7c/4QPSK^P iilig^{C>FtE£;-r-2.i#^e.n5o 
B#) ) ^iiigCDil^i5[«. =J>X^U-^'a >_h^. i' [ 0 0 9 9 ] *Slf>:?'-'l/;i<'<'> KD K Q-7=-^^I 

^h<0-^\^^. ^14B^W^0(C^<DgS^8irt-S*^-e??i (s) . Q (s) iU. -e(D^X©t'->7'Jl/5l<-Y> h©7=^ 

^SnS. I ( s+ 1 ) . Q ( s+ 1 ) i-rSio ^»iE!tt 

[0 09 8] k/4 Q P S K^iatc4Bl=«r v'^^jU 20 mtS^JC^T^? tl-S, 

m=-r[{I (s + l)-I <s)}' + {(Q(s+l)-Q(s) 
) M (1) 

ni^fc iESi^ci^tfrimiiitti^i^^i: < > i^fm%-ffi^ti^ ii^nim Lta^. mmmrm^i^^&^cmm'c # ^ » 

n«^7"-:/;b©^>«(I«"5Ttgi&©-c. vx^^^m-rz,^ [0100] 

M=m' = {I<s+l)-I(s)}* + {(Q(s+l)-Q(s 
) } M (2) 

{I (s)+jQ(s)}x{l (S+l)+jQ{S+l)}* • • • 
(3) 

t£to. ^mSM^^mit. -k -j^Sr [0 1 0 1 ] (3) (D^^m< i^^C^Oct^fC-feS. 

{I (s)xi (s + l)-Q(s)XQ(s+l)}+j {I (s)x 
Q(s+1)+Q(s)xl (s + l)} ■•• (4) 

^6n^„ MiciEife6«. +:^is]--.ri<'f> h:*5iHiiKt^T txB. —mmrnxu-'m<Dm^micrx^^x'it. 

[0 1 0 2] QPSK'^fBtcoi=.-r4>|Hl;(||tc#^6n it:. 5 6fC#< ;5>:>07— >^>'UMir©jHrid<'l' > h fc J; 

QPSK^IScD=i>;^i^u--i^3>©«itBS^0i 3 40 SSfflmi^tt<D^{b^P;5<c:i5&s-r#Sli«#14*®:# 

(Ctj^-To Q P S Kg^pCDi©^. 0 0— ll'^OO^OO T^) C 2>„ 

I^O ^ll)!Eit^il<gS5t®M^?5^^f9Sl/cJ5: \,^XU^my^*^7ty4QPSKJSL^PSKlH^(Dm-^ 

C<D»^. (4) Se©^g|5^0<!:^cS©-C. iliS ±ia©:??-S/c<b«S'J*s^tgifd:Si«^j!)5*S. 1 

|^*m^iUrS^'5C<h-C^ttfP?:|5*<'Ci*s-e*-5„ 6 Q AM(D»^<DW*0 1 4{C^-r. 

[0103] ^flItJ[*iif>JSC^i»^«. J: 5 fJiyjH: [ 0 I 0 4 ] 0 1 4 tcfct^r a - b , c - d m<ommU 

ji/f'-ir^ise^ift^ <7c/4QPSK^isi^) ) ©j*^ 50 }\^:^ vv ^ )\^ ^ <Dmmm-cmmv:.mm.ifi:K^ <m,ini> ^ 
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m.^ctvmWi-c^^, ^ (4) ©^^gpii^fPcDtba* [o los] 

PHD= {I <s) xQ(s+l) -Q(s) XI (sH 
s)xl (s+l)+Q(s)xQ(s+l)} ••• (5) 



1 ) } / { I ( 



m!m<Onmt. T-i'3'>i^*>hATAN (PHD) 

-5. -rtni^f^nmm inmm=mmL) 

[0106] c<Dmm^m 1 5 ^ffli>-cii&Bj-rs. m i 
(s 6 0 ) , ^®f^. s^^t^c^:te(,ir (s 6 i ) > M 

CC> PHD|^aiCCfcl^-C« (S 6 2) . (4)^S.O' 

( 5 ) ^©^§pj; S3 «{atB (Sis^) m^m-y3\Pi 

(S6 3 : y) . M?g^SJC^SlI§n/c 

±x(o^-'^}\y^mmcwsxij (S6 4) . T—^jvm 

mti^iy^m^ti^zyVr 'jy'-lr^ (S6 5) „ ^© 

^^aiM'^*>«!:D|5l«©Wjf^^^«5iM-ro -euT 
CT B<Om.t^7—-:f }\^^-f}''>Zy <t£-:>fc 
(S63 : n) . PHD=t^ffi§iJ©*gm**>iCC. 

U (S6 6) , ^©Kjf'P^^fJil-r^ c©J:^ic-r-2.c: 
t-eWii-cBLo >; -T^ -if*M«©;sjg^!t^Jc?sc^ 

[0107] m^(omMm^mm-ri>. 

(T>y— 9->7-y>^g^^|!J*ffll^-C'J-T^W-tf©« 

i)|3^*«^-r€>}»^) ^{t^g©^^?i{tiHi!^*0 1 

TOC^-To H5iJ:b-<. la^mMl 0 4*S*ff< . [Sg? 
RF^t#*^A/D^>^^'-d^2 0 S'vAo-Cl^-S (r> 

■7' > i>'<DtM nmmMm i i is] 
«T'^)S. 0itJ©^js^«iHifii!©a$iti/c-9->7-';>d/i' 

i?^' 2>^iiMgi52 0 4©s:fiitcocir 



{cisinu-e©^*. sffl«i^*5^^bTSpg@*5*So 
c©raiittsft?n:^cift-^, QM-^©M:^x«— :^r{c 

a^jfe-r c i-c I ff-^. Qft-^-eti-enic*ftB-rs!j<-/ 

>h^-:>< 9Hi-rci*ipJtgt^cS. )&:*J. si 6 
(A) jll{iil^©PItBfi#I SI 6 (B) 

mmm^<Dm^m'^QX'&f) . 01 e (o « 

SM©l5ltBm^I -C&«9. El 6 (D) 'jfSft-^ 

^fc. iil^t©■^^>:?■y >i^u- 1- t^m<D^>y'v>^ 
ly-- humtji^m^icit. Tie —sMu, -en 

[0 10 8] Sfc. i^m©M^tf^c^a-:t;;l'M^ 

^>A/D^>>'^'-^©•^^■>7*•; ^i^i'd ifcomM^^WL 
n/ci(t-^. Qm-^©o i'ax:j<H'> h*ti^-rsc i 

■Cm^-C^^o — -^©A/D=3>>'^'-^^ ^^-3"rT>^^ 

r5^*5^D■l^>:?'';>i^7^"3^*^©*affifflbt:, ^ 
?i«:&?fife o /ci#^. mmmnm^m^t u -c u * ^ 
j&i&So c©5gsaHt#. Qm#©i-^e.;5^x»M:^ 

iC2nm:t-^<V->y''JZyi^mm in= 1 . 2. 3 • • 
[0 10 9]S18«> :t-'->^—^>y'V>if^^-r 

s/c*©i5ii?stiRS-r-&2>„ y-> y a. 

-{zyitjvy ^jv^icim^^. Q<t-^©m-^^a-rci-c 

l|3S-C*-2.= Ht-^Xl*Qft^©<i:-^65&>— 
•;>i^*)!fe3^cCiffliJ©^«n»e©^l iU. f*©^;^ 

^^oi-r-sci-c^ftE-c^So mm<D:^-''>'^'~v->y' 
[0 1 1 0] $/c. mm<DV-yy'v>-if\^-\-^K)nm 

(2fSr'Smb/cJ#^«. -o©?*?©— o©7"-^? 

*^^) -rsctT'. ^^©ist^T^-^^fi-scij&^-c 



(21) 
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[0 1 1 1 ] *-r. MLfc7^-$*ie:^<!:-rsi^>:^ 

2 0 2-c}#-^_htf.s„ C©^«. ^«®1f>7-';>^ 
ilMgP^Z 0 4j||-5„ ^<DI^. F IFO 

■T) Ci-CSIi«?S#ASprtgi;rj:^„ ^-fs^i^ 
M^g|52 0 A^n^ViW.-ytcf—^^'f^ ly^)Vn-~J-^ 
y^r? ^Jl/df 2 0 Itca-rCi-C. ^'iJ'U- 

-So ) 

ffIfflJ/SI^SS2 0 C©-!f>:/>J>i'U'-KD^^ 

i?©3ffl* — :>^mmv. 2o©7=-^^ffiffiL. 
HUili©§IJW/'?ll#g|52 0 OOStifPiM^cKrfP^rtf^c^ 

C i ic J; f3 ?> . 5/3 fgi^j: « 

5 2 <a©f^- ^'^iK^-r set -cmm^^-c^)^. 
[0 1 12] ccommit. mi sioj^^tjimMmi^t^ 

r-. ®#(c-r2. fcs?) 7 ^Jl/^^S!?^ ho ~h. ©3-^© 

KOmrn (h„,h. .hz)=(h„'.h 
1 ' . h. • ) = ( 1. 0. 0) 

7-fJU^?2©^ (ho . h. , h, ) = (ho ' . h 
, • . h, • ) = (0. 1,0) 

V -f J\^it3(OmWL (ho , h, , h, ) = (ho ' > h 50 
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, • , h. ' ) = (0. 0. 1 ) 
±fB©7 #(ciiM^g^^<i: L-C©ii*flJi< ci*s 

5?-*>-5>o *-r. A;'7sn-c*fcT'-$ (^-^^•— 
y >i^^s©7'— i?) ©o^Px^h'-r>h (^— :^>'>'>f 

ffi^©Ht-^o r Qft-^©*^i:\*) iHM-r- 
irWOi'Py^iK-O hitb^-r-S. ^LTCOOifp;^ 
3j<-f>h*s, M©0 i'a;^d<-<'>l- j:»)H(rT&ntf. 
7 1 ©r'-^r^^-rSCi-C-r-^?^ 1 -y->:7" 
, miM(D Oe7PX*V>h fCia-:Jl:f C i J&^-C 
M©iS^Jctt. 7 ;l'd?3©f'-^*iSffl^-5>C i 
-C. ■ft^©0*'ax:i<'r> h^ia-:5W-2)Ci*s-C*-So 
0 d='OX7l<w'> g:L-CCi^i»-^tC«. -7-yJL'^?2 

©7"-^??:{ieffl-rn«at*Ct*S:9-3&i-5„ (— 
i*^«3llft©-<-:^^-<> K«#fc 0.^.*«&n«0 i-^ia 
-:JWS<t ^ 0 *3&m^«^«'^-:=^^^'> vmn 

I^{c»7-r JVd?©^ia>£Ji-?'L. tf^-T-y^d/ 

^mmicn'^ct'hssmx^^, *ft:iffiSf^ra©M«cs 

y>i:/u- h3!)53tM©-9->7'y >i^u- h J:0+^1S?C* 

[0 113] ^^fc'smmf^<o:t•y^v vumwm^±ss. 

§lJiS/jM#g|52 0 0«. HigtC^-Tcfc-^ 
4c, ffi«7"--:^;U3 0 1 . ^-■^^I'MWias 0 2.^ 

o 3 . 7'--:r}\,mm5^m^m^'^3 0 

4, T^-f i^d'Jl'^^-'l'^fS 0 5. iffiS3^-?g|53 0 6. 2f- 
-^^-•y-> 7- y > i^gP 3 0 7 . T"- ^JH^lBl^ffi^^ 

3 0 8, ^;l-^ai^S3 0 9S:o';s^!@c^ta 

^153 1 o^wrSo 

CO 1 1 4] 7=— :/;ngff^m3 0 2{s. mm^in^m 

glA^rtf-^o ^M=t^ltii^ia3 0 3«. :^ai3n.57=^-f 

<!:©^-c*-5^ii«*«ltH-r-So 7""-3^;i/r^M^M 
{±i^m3 0 4», s?s-r-2.M«7— :/ji'Pa©^:S--e* 

[0115] 'f'tV>^)l'y ^ Jl/^? 3 0 5a. f'-f iy^M 
m^icMLXm^<Dy Jl^HVlyif^n^o iSS^-T-^ 

>ygi53 0 7». A;'3ft#{c*fu-r> 3^-^^'•y->7•y > 

[0116] r--^;U^[51Sfet^ai^®3 0 8 a, M 
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( 1 ) 7--zf)i'MMmm<Dmi.^(Dmm. (^oi ) 

^*<-r-S<b3ili«#14CD^{t***a< ciCcAj:^, ^ lo 
c-c^^mu. ^;KDiJi (laID«;^<!:LTm 

< 2 ) 7--:/il'CDitxmjlS(Dai>©*i« (^©2 ) 

( 3 ) v:^r^^ ■^(D^micmm.m^*^ $3?>m^(D 

(4) T>^^— 9->:7'y>i'e?Jf5^fflt^'t:';-T^'('if 

g|5T':t-^-<-9-> »; > i^^Jfe-r c ir-i¥^ L/C, 

[0 1 17] S/c, 3*m<D-9->7';>i/U- HiSm© 40 
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[0 119] 

[0120] m^m2.tm(Dmmicxti\t. ^mkie 

^f^Citcj:0, SM«=&P<?f ^Ci:05-e*.2>„ 
-~-:f}\,:^M < -r C i 3&5T-^ -So 

[0121] ff^4fatg®^?g{cj;n«. PSf-rss 

[0122] if^s6iatg©^H9ic<fcn«. i\xMm&cD 
^j6fcfflPBifii>&. tuiaMiffMoai^x^fflMifsn 

[0123] »5}<]a7iBig©^Bj{cJ;n«. Pg^T-SS 

cfcf?. *Mff©^ffl«T— T/ji'^ewK^Ui-rsci 
jo^-c^-So m^msmmcD^Mi^c^tiu. mmmr—y' 

JbCDMlFfEIt^^t^a-rSCifCctO. *HSf©M«-r- 
-^/Jb^ @lijfl<3R:^m-r-S c i*5-e^ So 

[0124] it5i?]i9iaiior)#fewtcj;n{i. mm^ti^ 

ffls*±if-sc<t7&5-c#.So ii^^i oiim<Dmmic^ 
*jisn-sigifiHi^^-^»3^«(cy-i2-:, HTSciic 

iff*5-t?# ^j: < tj: S® *P^<' C i *5-C# ^o 

[0125] if^s 1 1 mm<D^micj:tiit. n^m^ 
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2-20 iBtg©%?gtc ms<D^^yj[^icMm u 

[0126] 1 iHtso^H^Kinti. mmm^ 
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B^tcjjcj* 6n^ci-^3&^. I mmSi.Z>Qm^<D{}>rj: < <b ^ > lo 

[0127] W^^2 39m<DmMI<Cj:tlit. x-^U 
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